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ROCKY FLATS PLANT SCLAR EVAPCORATICN PCNDS CLEANCUT PRQJECT
A. Purpose and Sccpe

The purpose of the Rocky Flats Plant (RFP) Solar Evaporation Ponds (SEP’s) cleanout
project is to remove and solidify the siudge currently in Ponds 207A, 2078 North, 2078
Center, 207B South and 207C as well as the siudge in the clarifier tank near Building 788.
The generai location of these facilities within RFP is identified on Figure 1. The specific
location of these facilities is identified in Figure 2.

The scope of this project includes the installation and operation of all solidification process
equipment required to complete SEP cleanout. The process equipment will exist in two
systems, one for the Pond 207C/clarifier tank and one for the 207A&B-series ponds. This
document includes project activities beginning after pond water consolidation/chlorination
(described previously in a DOE letter dated June 22, 1992) and ending with solidified pond
sludge ready for off-site disposal. Final remediation of the SEP area will subsequently be
accomplished under the Interagency Agreement (1AG).

The final waste product from this project will be certifiable to all storage, transportation
and waste disposal requirements established by EPA regulations, DOT regulations and Nevada
Test Site (NTS) Defense Waste Acceptance Criteria, Certification, and Transfer
Requirements (NVO-325) of October 1988.

B. Process/Facility Description
1. Overview

The cleanout process will remove and treat the total contents of the SEP's. The SEP
contents include liquid brine, sludge solids, salt crystals and water. The treatment
activity is a chemical stabilization and sotidification (CSS) process which will produce a
stabilized certifiable waste form meeting all applicable requirements for transportation
and permanent storage off-site.

Removal of excess water through evaporation will also be used during this process.
Excess water removal will be maximized to reduce the amount of material produced by
the CSS process.

The amount of SEP material requiring processing at the start of the cleanout may vary
depending on evaporation, precipitation and potential operational constraints. The
amount of SEP material requiring processing at the start of pond water consalidation is
currently estimated as foilows:
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Source  Sludgeto C3S Procesg’ Water to Evaporation*

207A : 1.3 367
2078B-North 112 1,254
2078-Center 38 1,440
2078-South 24 1,365

207C 456 0
Clarifier -2l -0

Total 658.3 4426

* Thousands of gallons

The quantities of stabilized waste produced by this project are gstimated as follows:

Source Half-crates External Volume of Half-crates (Cy, ¥d)
207A 45 94
2078-North 565 1,171
207B-Center 176 364
207B-South 263 546
207C 1,778 3,688
Clarifier 118 244
Total 2,945 6,107

2. Process Diagrams and Tables

The bases for the following CSS process description are the SEP cleanout biock diagrams
in Figures 3a and 3b and the SEP cleanout Process Flow Diagrams (PFD's) in Figures 4a
and 4b. The PFD's include key instrumentation for process control and certification.
Typical flow rates at various locations within the process are also included on the PFD’s.
The process equipment layout is shown in Figure 5.

3. CSS Process/Facility Description
a 207 A&B Ponds CSS Process

The 207 A&B ponds CSS process begins after the 207 A&B pond water consolidation
process previously described in the DOE letter referenced in item A above. The
consolidation includes transferring 207A pond water and sludge to the 207B-Series
ponds. The sludge in the 207B-Series porids is then transferred to 207B-South for
CSS processing while the water is transferred to 2078-North or 207B-Center for
evaporation. The CSS process includes the following steps.
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Reclaim

Reclaim is defined as siudge coilection from 2078-Soutn and water coilection
from 2078-Neorth. A reclaim pump system will transier 2073-Nerth gond
water 10 a precess water tank for use in various stages of the 207 A&B ponds CSS
process. The reclaimed sludge from 2078-South is pumped to a scalping screen
where oversize and trash materiais are removed by mecnanical trash screenings.
Oversize reclaimed material will be transferred to a half-crate for later
disposition. 207B-South pond side walls will be flushed as needed with process
water to remove residual sludge from the emptied pond. The undersize siurry
will be numped through a pipeline to surge tanks for gravity settling.

Preconditioning

In the surge tanks, additional sludge and water separation occurs. Sludge
material settles to the bottom of the tank, while water flows over an internal
weir. The water is pumped back to the pond while the sludge is mixed with a
polymer flocculant in preparation for dewatering downstream of the tank.

Dewatering

A rotary screen thickener dewaters and densifies the preconditioned low-density
sludge material. The densified sludge is transferred from the thickener to a
sturry surge tank which feeds the cement mixer. The excess water is sent to the
water separator for processing.

Pozzolan Staging and Mixing

Pozzolan (cement, flyash, and lime reagents) is brought by truck to storage bins
located near the 750 Pad. The pozzolan reagents are mixed off-site in carefully
proportioned amounts and trucked to the project storage bins ready for
cementing.

Cementing

Mixing of the SEP materials and pozzolan occurs in a pug miil-type cement
mixer. The SEP materials are blended with pozzolan in carefuily controlled
proportions. The output of the cement mixer is transferred to the casting station
as a castable cement mixture. The process is designed to fill one haif-crate every
3 to 10 minutes.

The cement mixer must undergo a cleaning process every two to three hours.
During cleaning, the cement mixer is emptied and flushed with water. Muitipie
water flushes and high-pressure water jets may be needed to clear materiai
accumulations. The cleaning wastewater is transferred to a water separator for
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processing. Oversize material from cleanings will be transferred to a half-crate
for later disposition.

vi. Casting

Empty haif-crates are brought to the casting area by forktruck. The lids are
removed and the liners are prepared to receive the castable cement mixture. The
half-crates are filled by a nozzle leading from the cement mixer. The inner
liners are closed and lids are fastened in place. Steel banding is then applied
around the half-crates. Process surveillance is provided by waste inspectors and
radiation protection lechnologists. The half-crates are then transported to the
storage area.

vii. Curing and Storage

The filled half-crates will be moved by fork truck from the casting area to the
750 Pad for curing and storage. The crates will remain in storage on the pad
until shipment to NTS for disposal.

b. 207C Pond and Clarifier CSS Process
i. Reclaim

Reclaim is defined as sludge and water coliection from 207C and the clarifier
tank. The 207C Pond and clarifier contents will be reclaimed using a Lefco
Sludge Buster Boom Truck. The reclaimed material is pumped as a slurry to a
scalping screen where oversize and trash materials are removed by mechanical
trash screenings. Oversize reclaimed material is directed to a half-crate for
later disposition. Pond side walls are flushed as needed with process water to
remove residual sludge from the emptied pond. The undersize slurry is pumped
to an averaging tank. The clarifier reclaim will be blended in small proportions
with the 207C pond materials in downstream averaging tanks.

ii. Disinfection

After reclaim, the 207C pond materials wiil be piped from the averaging tank to
a chlorine contact chamber for caicium hypochliorite disinfection. Clarifier
materials will be disinfected within the clarifier tank before the removal to the
averaging tanks.

iii. Averaging Tanks
Several sets of averaging tanks will be used in the process. Averaging tank 1 will

receive 207C Pond materials which are subsequently fed to the contact
chlorination chamber. Brine from 207C is used to adjust TSS (Total Suspended
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C.

Solids) in tank 1. TSS and TDS (Total Dissclved Solids) are monitcred and
adjusted in tanks 2 and 3 as needed. TDS is adjusted with RFP prccess water.

Foilowing these adjustments, the slurry is piped to the 750 Pad arza to
Averaging Tanks 4/5 and 6/7. These averaging tanks are used for further TSS
and TDS adjustments and for slurry batch feed to the RCM (recircuiating cement
mixer). While one pair of these tanks is filling, the other pair is fesding the
RCM.

iv. Pozzolan Staging and Mixing

Pozzolan staging and mixing will be conducted as described above for 207A and B
ponds processing.

v. Cementing and Casting

Cementing and casting will be conducted as described above for 207A and B Ponds
processing, except the RCM will be used for mixing instead of a pug mill mixer.
Like the pug mill cement mixer, the RCM must undergo a cleaning process every
two to three hours. Ouring cleaning, the RCM is emptied and flushed with water.
Multiple water flushes and high-pressure water jets may be needed to clear
material accumulations. The cleaning wastewater is transferred to a water
separator for processing. Cversize material from cleanings will be transferred
to a half-crate for later disposition.

vi. Curing and Storage

The filled half-crates will be moved by fork truck from the casting area to the
750 Pad for curing and storage. The crates will remain in storage on the pad
until shipment to NTS for disposal.

Process Enveicpe Requirements

To produce a certifiable product, the stabilization operation will be conducted within a
process operating enveiope previously proven in a laboratory. Halliburton NUS has
developed process formulas which demonstrate compliance with NTS requirements, Land
Disposal Restrictions (TCLP) and Department of Transportation requirements. In
addition to meeting the regulatory requirements, lab samples of the formulas have also
passed durability tests using ASTM wevdry and freeze/thaw procedures.

These recipes are based on a specified amount of pozzolans added to the waste stream such
that the ratio of free water to pozzolans falls within a defined regime. Cther parameters
necessary for a complete definition of the operating envelope are the TDS, TSS and TS
(Total Solids) of the feed stream. The recipes for stabilization of the contents of all
SEP’s have been caiculated and are available in the Process Control Plan (PCP).



D. COperating procadures

Operation of all equipment in this project will follow the aporopriate acproved
procedure. Cperaticnal activities shall comply with ail Cperating Instructions (O/l's),
the PFD’s and process description above, PCP's, Heaith and Safety Plans (HSP’s) and
System Operational (S.0.) Test Procedures.

E. Process Verification

The Site Specific QA Plan (SSQAP) specifies the procedures and requirements which
must be met to produce a certifiable waste product. The flow charts for process control
of the SEP cleanout project are shown in Figures 6a and 6b. Process verification
inciudes the following features.

1. Process Verification Program

Instrumentation, periodic sampling and lab analysis will be used for verification in
accordance with the PCP and the SSQAP. Also, an automatic data logging system will
be used during the mixing and casting process. This system will record pertinent
data points including (but not limited to) slurry characteristics (temperature,
density, flow rate), batch tank TDS and TSS readings, process output characteristics
(density, batch number, time).

2. Project Phases

The SEP cleanout project will be implemented in the following phases to facilitate
process verification.

a. Installation

The equipment arrives on site and is installed by either the eguipment supplier
Qr a sub-contractor.

b. Inspection
The installation of each piece of equipment is validated to be in accordance with
the manufacturer's requirements, construction drawings and appropriate site

requirements. Any deficiencies require correction prior to advancing to the
check-out phase.

c. Check-out

The check-out phase will validate individual equipment operation. Procedures
and O/I's will aiso be checked out through a visual inspection of the actual
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3. On-

equipment. When all equipment is determined to be ready for operation and the
Q/I's are verified, the process train is ready for cold system check-out as a part
of S. Q. testing.

Test Operations
i. System Operationai (S. Q.) Test

S. O. testing is the first time the process train is operated as a system. RFP
raw water will be used to validate system operation. Testing will also
demonstrate that the controls, instrumentation and O/i's support producing a
cenifiable final waste product. During operation aill O/I's associated with the
system are validated. Any problems identified (either equipment or
procedural) are corrected and the appropriate tests are repeated before
moving to the next level of testing.

ii. Hot System Test
Hot system testing will test the total system operations and O/I's using'; actual
waste material. All provisions of the cold tests apply. The end product will
be thoroughly analyzed to ensure compliance with certification requirements.
Operations
The equipment will be operated strictly in accordance with the approved C/I's.
Inspection
The waste product will be tested for waste certification with samples from the
casting station. Samples are taken in accordance with the Waste Analysis Plan
(WAP). TSS and TDS measurements are also taken in accordance with the PCP at

various locations to validate process control.

site Lab

An on-site laboratory will be located within a permacon inside one of the tents on the
750 Pad. The laboratory will perform required product certification testing,
instrumentation verification testing and testing for process monitoring. In addition
the laboratory will package samples for off-site chemical certification testing.

4. Non-conformance Control

The SSQAP addresses non-conformance. Any non-conformance found through
sampling and analysis will be identified as an administrative or physical non-
compliance. Appropriate root cause analysis and corrective action will be completed

[0



in accordance with the SSCAP.

F. Safety Features

1.

Heaith and Safety Plan (HSP)

Site safety provisions for this project are specified in the HSP. Some of the main
sections of the HSP include hazard assessment, hazard communication, site control,
personnel protection, material handling safety, decontamination procedures, medical
surveillance, heaith and safety monitoring, training and emergency resgonse. The
HSP was prepared in accordance with 29 CFR 1910.120 (Hazarcous Waste
Operations and Emergency Response) and 29 CFR 1910.1200 (Hazard
Communication).

Engineering Controls for Environmental and Worker Protection

Equipment design and installation will incorporate features for environmental and
worker protection. Fieid operators will be physically isolated from pond material
by remotely controiled equipment. Double-walled piping, properly-sized spill
containment pans and the existing pond berms will provide spill prevention. The
scalping screen equipment will be enclosed for splash control. Tanks will be
constructed with high level sensors and alarms where appropriate. Tanks will also
have secondary containment. All secondary containment will be sized in accordance
with 6 CCR 1007-3, Part 264. The RCM and pug mill cement mixer will be in
enciosures which contain dust and wash water overspray. Also, in addition to the haif-
crate liners, special “bladders” will be used at the RCM process outlet. These
bladders will receive the waste product during each half-crate fill and will provide
an additional protective barrier. Finally, ambient and surface radioactivity will be
monitored during operations.

3. Emergency Shutdown Provisions

A number of scenarios may cause emergency shutdown of operations. The time available
to effect shutdown (immediately to 15 minutes) may vary dependant on the reason for
the shutdown. Shutdown options available to the operators include evacuating the wetted
cement pipelines and the RCM into half crates or a batch tank. The O/I's wiil include
provisions for these options.

The types of possible shutdowns include:

High winds

Weather alert

Security alert
Electrical failure
Mechanical failure
Personnel hazard/injury
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+  Reportable Quantity spill
» Data 'ogging system failure

Emergency shutdowns will not be considered as non-csnformances o the Ccerating
Parameters. Any out-of-sgecification materials resuiting from atove will de gither
incorporated back into the processing train or set aside for regrocessing.

4. Fire Protection and Safety Equipment

Fire extinguishers will be provided throughout the SEP cleanout process area. Adeqguate
emergency communications equicment (phones and radios) will be available throughout
the project site. Safety shower and eye wash equipment will be instailed as specified in
the site-specific safety plans. Adequate audible fire alarms exist at the site. The RFP
fire department is also available as needed.

Process alarms will include high level alarms, power overload alarms and ioss of
vacuum alarms.

5. Inspections

All inspections and tests will be conducted in strict compliance with the approved
procedures for operation of the system, the RFP Hazarcous Waste Requirements Manual
(1-10000-HWR) and the Colorado hazardous waste reguiations (6 CCR 1007-3). All
personnel qualified to conduct inspections or tests will have complieted the subcontractor
Quality Training Course. Personnel performing inspections and testing activities shall
not review their own work or inspect project site areas they may be responsible for.
Surveillance Reports and Instrument Verification Reports shall be used to record
inspection activities. Hazardous waste tank systems will be inspected daily while
hazardous waste storage containers will be inspected at least weekly per RCRA
requirements.

G Waste Analysis Plan (WAP)

The pondcrete waste product from the CSS process will be sampled and analyzed to
demonstrate compliance with storage and disposal requirements. Waste analysis provisions
are specified in the WAP. The WAP includes requirements and explanations of sampling
approach, sampling frequency and analysis criteria.

Personnel Training

Training is itemized in the HSP. Personnel are trained as appropriate for individual job
responsibilities prior to performing project assignments. Training includes (but is not
limited to) OSHA hazardous waste operations instruction, hazard communication, emergency
preparedness/response, radiation worker safety, respirator fitYuse, RCRA regulations,
industrial safety, fire protection and lockout/tagout.

7
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[. Compliance with RCRA Permit

The SEP cleanout project complies with sections from the RFP state RCRA permit
C0O7890010526, in particular Part | (Standard Conditions), Part Il (General Facility
Conditions), Part IV (Waste Analysis Plan), Part V (Procedures to Prevent Hazards), Part
V! (Contingency Plan) and Part Vil (Personnel Training). Also, the waste codes for the SEP
cleanout project are reflected in the current RFP Part A Application for Unit 48 (Pondcrete
Solidification Process).

The SEP cleanout project also complies with Part il (Treatment and Storage Units), with
the exception that the half-crate waste containers can be safely stacked up to S high (versus
3 high in the permit).

J. Project Schedule

The most recent SEP cleanout schedule is shown in Figure 7.
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Figure 1
Rocky rlats Plant Cperational Areas
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Figure 2
Solar Ponds Processing Area REV. 1
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Figure 3a
Ponds 207A and B-Series CSS Block Diagram
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Figure 3b
Ponds 207C and Clarifier CSS Block Diagram
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by [STORS - IUROR I | ST BT LT v YA ]
PONDS 207 A & 8
DRAFT: 1

RECLAIM
A/B MATERIAL

|
7

SCALPING SCREEN
MEASURE 7SS

|

G

REATER THAN ™\ Yes SEPARATE INTO

10 MESH SIZE 80X
UPPER LIMIT

No

GRAVITY SETTUNG J

AS SLUDG
BEEN ALLOWED

TO SETTLE

MAINTAIN
IN SURGE TANKS

12 HOURS

y

MEASURE FLOWRATE
TSS

C:\ARNIE\TED.DRW

ADD CATIONIC

POLYMER TO
SLURRY

ADJUST

| FLOWRATE

Y

MIX IN

STATIC MIXER

SHEET | OF 2
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CAANBTHD2 DAW

PROCESS CONTROL FLOW DIAGRAM
PONDS 207 A & B

‘ ORAFT: 1
ROTARY SCREEN
FEED TANK
HOMOGENIZE FEED
DEWATER SLURRY
&
STORE IN BATCH TANK
MEASURE SOLIDS
CONTENT
ADD
CREATER THAN Yoa PROCESS
UPPER > WATER FROM
FLUSH WATER SYSTEM
MEASURE SET POZZOLAN
MOISTURE CONTENTS (&) =
& FEED SYSTEM
FLOW RATE
POZZOLAN
\ FEED SYSTEM
MIX WASTE j
& POZZOLAN
MOISTURE CONTENT OF &) WILL BE USED TO CALCULATE
POZZOLAN ADDITION RATE WITH FLOW METER
CASTING
STATION
SHEET 2 OF 2
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Page 19
. Ge ! PACCESS CONTROL FLOW DIAGRAM o
" Com: June 8, 1992
ECLAIM POND 207C
U , CRAFT: 1
" MATERIAL :

| Aco z07c

t —— WATZER
1 ! TO CLARIFIER

AVERAGING TANK #1
————————
MEASURE TSS

ADD
207C WATER

GREATER THAN
UPPER UMIT

CHLORINATION

S CLARIFIER

RECLAIM CLARIFIER
INTO SLURRY TANK
MEASURE TSS

RATIO CLARIFIER
CONTENTS INTO

ADDED TO
AVERAGING
JANKS 2 & 3

AVERAGING TANKS 2&3

]

]

AVERAGING TANKS 2&3

MEASURE 4—————-—7

1A

AVERAGING TANKS 2&3 |
MEASURE f

ADD 207C WATER

FROM BRINE
STORAGE TANK

ADD ALTERNATE
SOURCE WATER

.

Y

TRANSPORT

TQ 750
PAD

T

C:\ARNIE\CHART.DRW é

SHEET 1 OF 2



C:\ARNIE\CHART2.0RW

PRQCESS CONTROL FLOW DIAGRAM

POND 207C
DRAFT: 1

1

BATCH TANKS

4/5 & 8/7

MEASURE
TSS/TDS

ADD
Yos PROCESS
bl WATER FROM
FLUSH WATER SYSTEM
MEASURE .
FEEDDENSTY ® (. .. . ... - RCM
& CONTROLLER
FLOW RATE
]
POZZOLAN
Y FEED SYSTEM
RCM T
MIXER o y
MEASURE OUTPUT
DENSITY
* DENSITY OF (&) WiLL BE USED TO CALCULATE
OUTPUT DENSITY VIA LAB DEVELOPED
TABLE AND INPUT TO RCM CONTROLLER .
POZZOLAN ADDITION TO RCM IS
REGULATED TO ACHIEVE OUTPUT
Y _ DENSITY (B) BASED ON FEED FLOW TO RCM.
CASTING
STATION
SHEET 2 OF 2
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